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100,000,000 of them would take up one inch. The nucleus is
100,000 times smaller than the atom itself.
In relatively recent years it has been possible to split the atom
by a process known as fission. When this is done in fissile atoms
neutrons are given off and energy is released in the form of heat.
In a nuclear reactor (formerly termed a pile) atoms are thus
split, and a chain reaction is set up in which a nucleus of fissile
material (such as uranium 233, uranium 235 or plutonium 239)
captures a neutron thus given off resulting in fission which, in
turn, releases yet more neutrons to cause further fission.
A nuclear reactor is a structure in which a fission chain
reaction can be maintained and controlled so that from every
fission there are one or more neutrons released to cause another
fission. The important word here is " controlled " for, if con-
trol is lost, a " run-away " may occur, and the consequences may
be very serious. The neutrons released in the fission process
travel very fast, and in some types of reactor it is necessary to
slow them down with what is known as a moderator (e.g., heavy
water or graphite) in order that the chain reaction can proceed.
Control is obtained by the insertion, as required, of control rods
of substances such as boron or cadmium, which are able to
absorb neutrons. When the rods are inserted the reaction is
slowed down; when they are withdrawn the reaction is speeded
up. It is usual for reactors to be so constructed that the controls
operate automatically and thus prevent a " run-away " reaction.
When these reactions take place some of the fuel, for example,
uranium, is converted to fission products, which are radioactive,
that is to say, they spontaneously disintegrate and give off
radiations—alpha, beta or gamma—which, where there is over-
exposure thereto, may endanger human life. The materials
(usually steel and concrete) surrounding the fissile core of the
reactor also become radioactive as does also the moderator,
whether heavy water or graphite. Hence, the problems which
arise not only in dealing with accidents happening within a
reactor—since the longer it has been in use the greater the degree
of radioactivity—but also in connection with its maintenance.
Radioactivity gradually decays, although the period taken for all
radioactivity to cease varies with the element. It is usual to
refer to the half-lives of the different elements, that is, the period
of time required for the radioactivity of an element to be
reduced by one half by the gradual disintegration of its atoms.
Half-life may vary from less than a millionth of a second to
millions of years. One radioisotope of arsenic, for example, has
a half-life of only 39 hours, tritium the radioisotope of hydrogen

